Recently, ionic liquids based on borenium cations have been reported. They were prepared in a two-step process: the formation of a tetracoordinate trichloroborane adduct, followed by the chloride abstraction under solventless conditions (Scheme 1). For a range of ligands, homogenous ionic liquids were obtained as products. 5 The ionic liquid environment enabled the measurement of Lewis acidity of borenium cations under solventless conditions. Gutmann Acceptor Numbers were extremely high, up to AN = 182: this was attributed to the positive charge on the boron centre, combined with lack of solvation from a molecular solvent in neat ionic liquid. AN values have been reported to correlate with catalytic activity of strong boron Lewis acids, such as BBr 3 or BI 3 (AN < 120). 6 Nevertheless, in claiming practical importance of Lewis superacidity of borenium ionic liquid, it was crucial to establish that such correlation holds also for extremely high AN values. In order to compare the new borenium systems to known catalysts, a well-established model reaction was required. DielsAlder cycloaddition was selected, being a popular model reaction to test the catalytic performance of Lewis acids. 7 Diels-Alder reaction is a powerful tool in organic chemistry, allowing for a one-step synthesis of six-membered carbocycles from a diene and a dienophile (Scheme 2). Lewis acids catalyse Diels-Alder reactions by coordination to the dienophile, influencing both the reaction rate and the selectivity to endo:exo or ortho/para isomers. 8 -. Monomeric cations are stronger coordinating, which resulted in stronger cation-anion interactions, and consequently weaker Lewis acidity -this is also in agreement with prior observations. 5 The reaction of cyclopentadiene with ethyl acrylate (Scheme 2) was used as a model Diels-Alder transformation. The reaction was carried out solventless, with very small amount of ionic liquid catalyst dissolved in neat reactants (with diene in excess). 14 Anticipating high activity of borenium ionic liquids, they were firstly tested at 0 °C, at extremely low concentrations of 0.1 mol%. For comparison, using a mildly acidic chlorozincate(II) system, [choline]Cl-ZnCl 2 ( ZnCl2 = 0.67), 10 mol% of ionic liquid was required to achieve ca. 90% conversion in 8 min, at ambient temperature. 10 Even highly acidic chloroaluminate(III) and chlorogallate(III) systems ( MCl3 = 0.67), required 5 mol% to reach 99% conversion in 5 min, also at ambient temperature. 15 Conversion of the dienophile at 0.10% loading of borenium ionic liquid was plotted against AN cat values (Figure 1 ). It appears that there is a Boltzmann sigmoidal correlation between the AN values and the dienophile conversion. A very good correlation was found with the experimental data (R 2 = 0.9978), despite using extremely small catalyst amount, which could be expected to bear significant measurement error. This suggests that the main catalytic process involves the borenium cation, irrespective of the Lewis acidic or neutral nature of the anion. It also showcases that Diels-Alder cycloaddition is very sensitive to Lewis acid strength, making it an excellent model system. 7 However, by altering the anion and/or the ligand on the boron centre -Lewis acidity and thus catalytic activity can be finetuned. The endo:exo selectivities remained constant (94:6 -96:4), irrespective of the ionic liquid used. The influence of catalyst loading (0.10 to 1.00 mol%) on conversion and selectivity was studied using one of the less Lewis acidic ionic liquid, [BCl 2 (4pic)][GaCl 4 ] (AN cat = 121). Even this system proved to be very active, with ≥0.50 mol% loading sufficient to achieve full conversion within 5 min (Figure 2) . Endo:exo selectivities remained unaffected by the catalyst concentration (94:6). 17 Furthermore, solution studies on borocations with chlorometallate counterions reveal further complexity in speciation, due to ligand scrambling (Eqn 2). 3 The same scrambling was indeed reported for borenium ionic liquids. 5 2 -. This demonstrates that the dienophile binds to the borenium cation and, despite its excess, to a very small extent it exchanges with chlorides in [AlCl 4 ] -. It must be pointed out that this is just an insight, and detailed studies must be carried out to reveal all possible catalytic species, especially when acidic [M 2 Cl 7 ] -anions would be considered. To test the robustness of borenium ionic liquid catalysts, a substrate scope study was carried out ( In conclusion, Lewis superacidity of borenium ionic liquids, previously postulated from high AN values, was confirmed in exceptionally high catalytic activity in Diels-Alder reaction. Due to their ionic liquid form, it the use of solvent was avoided; small amounts of ionic liquid were dissolved into the reactant mixture, thereby avoiding 'levelling effect' from the solvent and lowering potential environmental impact. At very low catalyst concentration (0.10 mol%), good correlation between the Lewis acidity strength (AN values) and the conversion of the dienophile was observed. Upon increasing the catalyst loading to 0.20-0.50 mol%, full conversions were reached in 5 min at 0 °C. 
